The deflection of extragalactic ultra-high energy protons (E > 4 x 10 19 eV) travelling to our galaxy is studied assuming that visible matter traces both, the sources of the particles and the intergalactic magnetic field. The reversal scale and the magnitude of the magnetic field are determined by the local density of matter. The CfA Redshift Catalog is used to determine the distribution of galaxies inside 50 Mpc, where the sources are believed to reside. It is demonstrated that the arrival directions of ultra high energy cosmic rays are consistent with the distribution of galaxies inside 50 Mpc and that the proposed clusters of events point to regions of high density of sources instead of individual ones.
and arguable distance scale. Although other particles cannot be disregarded, observational evidence seems to supports a hadronic nature, being protons the currently accepted working hypothesis [7] . In this context, two conclusions can be drawn: (1) due to interactions with the cosmic microwave background radiation (and as long as the relativity principle holds for Lorentz factors of ≈ 10 11 [8] ) the sources cannot be farther than ≈ 50 Mpc [9] ; (2) despite the fact that their trajectories are bent by the intervening galactic and intergalactic magnetic fields, the high energies involved should make possible some kind of astronomy [6, [10] [11] [12] [13] . So far, no correlation between the arrival directions of UHECR and the galactic plane is supported by the existing data [14] [15] . Therefore, the sources of the particles are spread over a larger volume being, very likely, extragalactic. At present, however, statistics are very poor, and no undisputed source identification exist. The discussion is centered on broad classes of potential sources, or large scale groupings of objects rather than on individual candidates [16] [17] [18] [19] [20] . The main problem lies in our lack of knowledge of the intergalactic magnetic field (IGMF), except but for some few observational determinations and upper limits [21] [22] [23] and numerical simulations of cosmological structure formation (see [18] and references there in). These constraints, however, point to an IGMF structure that follows the distribution of matter as traced by the distribution of galaxies. Therefore, a high degree of inhomogeneity can be expected, with relatively high values of B IG over small regions (≈ 1 Mpc) of high matter density (e.g., B IG ≈ 3x10 -7 G for the Virgo cluster [21] or B IG ≈ 10 -6 G for the Coma cluster It is assumed that the UHECR are protons, and that their sources are extragalactic and hosted by, or associated with, normal galaxies. It is further assumed that the magnetic field scales as n gal 2/3 , where n gal (r) is the local density of galaxies as derived from the CfA Redshift
Catalog [24] . The IGMF is considered to be organized in cells of homogeneous field, such that the orientation of B IGM of adjacent cells is uncorrelated. The size of each cell is approximated by the reversal scale, L c , which relates to the IGMF through the expression L c
, and the normalization condition L c =1 Mpc for B IGM = 10 -9 G is adopted (c.f., [22] ). No attempt is made to include the galactic magnetic field, but its effect is assessed in several works [6, [10] [11] [12] 25] Three dimensional simulations of UHECR propagating non-diffusively in the above scenario are carried out for different conditions. Only protons with E > 4 x 10 19 eV are considered and, therefore, the most relevant energy loss mechanism is photomeson production by p-γ interactions with the cosmic microwave background radiation field [26] . This is included as in [6] .
In figure 1 , the two-dimensional projection in galactic coordinates (l,b), of the distribution of known galaxies [24] with radial distance d ≤ 50 Mpc (radial velocity v(He) ≤ 2500 km/sec) is plotted. It is easy to appreciate the inhomogeneity of the distribution. The supergalactic plane (SGP) is visible as the elongated, bent clustering of objects running from south to north between l ≈ 0° and ≈ -110°. It is important to note that there is no clear signature of the SGP between l ≈ 0°and l ≈ 180° when only galaxies inside the canonical r ≤ 50 Mpc volume are considered (that is, where the UHECR sources are thought to reside). Consequently, if any strong correlation is found between UHECR and the SGP in that region of the sky, they must come from r > 50 Mpc, and either the particles are probably neutral or the significance of GZK cutoff should be reevaluated. At present it is not clear whether such correlation actually exist [14, 16, [18] [19] 27] . The lack of objects in the central strip in the figure at b ≈ ± 10° is only the result of the obscuration produced by the galactic plane, and does not represent a real depletion in the galaxy distribution.
In figure 2 we show numerical results for UHECR injected with a monochromatic energy spectrum at the location of the galaxies (see figure 1) . and will be presented elsewhere in detail [28] .
The contours in figure 2 The model used to construct figure 3 is similar to that of figure 2, but L CR ∝ L gal (B). Four possible clusters of UHECR events, proposed by [14] , are shown.
The main conclusions can be summarized as follows:
1) There is no clear signature of the SGP in the range l ≈ 0 -180° when only galaxies at r < 50 Mpc are considered (see figure 1) . Therefore, no correlation should be expected between the arrival directions of UHECR and the SGP in that direction of the sky unless the GZK is, for some reason, not verified.
2) The probability distribution does not change very much when either the injection energy or the assumption about the luminosity of the sources in UHECR is changed (compare figures 2 and 3 and see [28] for further details).
3) Given the non uniform sensibility of the experiments in declination, the UHECR events seem to follow reasonably well, given the low number statistics, the calculated 2D arrival distribution function, and so their sources may well be associated with normal galaxies, or some population that follows closely the distribution of visible matter in the nearby universe (d < 50 Mpc) and is well sampled by the CfA Redshift Catalog. Much the same applies to the events with E > 100 EeV. figure 3 , it can be seen that one of the three pairs of events [14] 
4) From
is located exactly at a maximum of the arrival probability distribution , and therefore it may not necessarily represent a pair of events coming from the same source. Something similar can be said of the other two pairs, which may be associated with some local maximum of the probability distribution. The conclusion of clustering may be, therefore, biased by the comparison of the observed distribution of the events with an isotropic distribution of sources (see [28, 33] 
